




1Department of Plant Physiology and Molecular Plant Biology, Eötvös Loránd University, Budapest, Hungary, 2Department 
of Botany, Debrecen University, Debrecen, Hungary, 3Agricultural Research Institute of the Hungarian Academy of Sciences, 
Martonvásár, Hungary
Significance of antioxidative defence under long-term Cd 
stress
Ádám Solti1*, Erzsébet Szôllôsi2, Anikó Gémes Juhász3, Ilona Mészáros2, Ferenc Fodor1,   
Éva Sárvári1
ABSTRACT                        Cadmium is a highly toxic heavy metal which causes strong oxidative stress thereby 
inactivating PSII and the photosynthetic electron transport. However, plants acclimate to moder-
ate Cd stress under longer treatment. Here, the role of antioxidative defence was studied during 
this acclimation. Micropropagated poplar plants were treated with 10 µM Cd(NO3)2 from their 
four-leaf-stage for four weeks. Increase in the malondialdehyde content and in the ratio of inac-
tive, quenching PSII reaction centres ( NF) was observed in the first two weeks of the treatment. 
Starting from the third week both parameters decreased in parallel to the rise in the ascorbate 
peroxidase activity and -carotene content, both are important in the antioxidative defence in 
chloroplasts. Therefore, an acute and an acclimation phase were identified as a consequence 
of the delay in activation of antioxidative defence mechanisms, the protective role of which is 
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Table 1. Changes in the -carotene and MDA content, APX 
activity and value of NF under Cd stress. -carotene and MDA 
content and APX activity are shown as the percentage of con-
trol values (41.2±8.1 mmol -carotene mol-1 Chl, 82.6±12.2 nM 
MDA g-1 fresh weight and 9.0±4.1 nmol ascorbate µg protein-1 
min-1), respectively. NF in control plants was definitely 0 with an 
average standard deviation of SD=0.013.
day of 
treatment
-carotene NF APX MDA
9.   110.6±  6.7 0.284±0.063     63.2±23.0   123.7±  7.9
14.   132.5±11.4 0.150±0.083     86.0±22.4   241.0±19.8
21.   144.4±  1.3 0.049±0.032   169.3±21.9   182.3±12.3
29.   144.4±19.2 0.019±0.020   157.9±  1.7     84.9±  4.5

